
0 5 OCT 7004 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY 'ff Ct) 



(19) World InteUectual Property 
Organization 

International Bureau 

(43) International Publication Date 
16 October 2003 (16.10.2003) 




PCX 



(10) International Publication Number 

WO 2003/085755 A3 



(51) International Patent Classification^: HOIM 4/02, 
4/48. 4/58. 6/14 

(21) International Application Number: 

PCT/EP2003/001939 

(22) International Filing Date: 26 February 2003 (26.02.2003) 
(25) Filing Language: English 
(2Q Publication Language: English 



(30) Priority Data: 
2002-103764 



5 April 2002 (05.04.2002) JP 



(71) Applicant {for all designated States except US): MERCK 
PATENT GMBH [DE/DE] ; Frankfurter Strasse 250, 6493 
Darmstadt (DE). 




(72) Inventors; and 
(75) Inventors/Applicants (for US only): 0ESTEN, Rudiger 

[DE/DE]; Hochstrasse 38, 65665 Alsbach (DE). SUZUKI, 
Ryuta [JP/JP]; A202 Kasa-Yamanobe 2-12-7, Izumiamat- 
suyu, Jwaki-Shi, Fukushima-Pref. 971-8172 (JP). NITTA, 
Katsuhlsa [JP/JP]; 1-3-2, Shonandai, Iwaki-shi 971-8152 
(JP). 



(74) Common Representative: MERCK PATENT GMBH; 
Frankfurter Strasse 250, 6493 Darmstadt (DE). 

(81) Designated States (national): AE, AG, AL, AM, AT. AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, FT, RO, RU, SC, SD, SE, 
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC. VN, YU. ZA. ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI, 
SK, TR), OAPI patent (BF, BJ, CF, CG. CI. CM, GA, GN, 
GQ, GW, ML, MR. NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

25 March 2004 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



ID 
QC 



7^ (54) TlOe: POSmVE-ELECTRODB ACTIVE MATERIAL FOR NON-AQUEOUS ELECTROLYTE SECONDARY CELL AND 
O PROCESS FOR PREPARING THE SANfE 



(57) Abstract: A positive-electrode active material for non-aqueous electrolyte secondary cells which combine improved discharge 
property and operational safety, and a process for prqiaring the same are provided. The positive-electrode active material con^wises 
a base and one or more layers for coating the base, wherein at least one of the layers is a coating layer conqnisiiig one or more 
metallic components and one or more components selected from the group consisting of sulfur, selenium, and tellurium. 



INTi 



TIONAL SEARCH REPORT 



bnal. Application No. 

EP 03/01939 



A. CLASSinCATIONOFjSUBJECT MATTER , - 

IPC 7 H01M4/^2 H01M4/48 H01M4/58 H01M6/14 




AoGording to International Patent Classification (IPC) or to both national ciassification and iPC 




B. RELOS SEARCHED 


Minimum documentation searched (dassffication system followed tiy dassificatk 

IPC 7 HOIM 


>n symlxHs) 




Documemailon searched ottier than mintmum documentation to the extent that such docunnents are tnctuded (n the fields searched 


Electronic data tase consulted during the international search (name of data ba: 


se and. where practical, search terms used) 


EPO-Internal , PAJ, WPI Data 






C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


X 


JP 08 250120 A (SANYO ELECTRIC CO LTD) 
27 September 1996 (1996-09-27) 
the whole document 


1-13 


X 


EP 1 136 446 A (MERCK PATENT GMBH) 
26 September 2001 (2001-09-26) 
* see p. 3, line 58 and claims 2 * 
the whole document 


1-13 


X 


EP 0 865 091 A (VARTA BATTERIE) 
16 September 1998 (1998-09-16) 
* see col.l, 1. 45-47, claim 1 * 
the whole document 




1-13 


X 


US 5 139 901 A (KAWAGUCHI NASAYUKI ET AL) 
18 August 1992 (1992-08-18) 
* see col. 2, 1. 23-26 and claims 1- 6 * 
the whole document 


1-13 






/— 




^urthbr dbcufnents'are<Hsted in the ^continuation of box C. 


|y • 1 *' ' Patent family members-are listed 


In annex.' 


Special categories of cited documents : 

'A* document defmtng the general state of the an which is not 
considered to be of particular relevance 

*E* earfler document but published on or after the international 
fnmg dale 

V document which may throw doubts on prloHty daim(s) or 
which is cfled to establish the publication date of another 
dtatlon or other special reason (as specified) 

*0* document referring to an oral disclosure, use. exhibition or 
other means 

'P* document published prior to the international Ring date but 
later than the priority date claimed 


*T* later document published after the International filing date 
or pitorUy date and not in conflid with the application but 
cited to understand the principle or theory underlying ttie 
invention 

*x* document of particular relevance: the claimed Invention 
canrH>t be considered novel or cannot be considered to 
Involve an inventive step when the document is taken alone 

'Y* document of particular relevance; the claimed invention 

canr>ot be considered to invoh« an inventive step when the 
document combined with one or more other such docu- 
ments, such combination being obvious to a person sidlled 
In the ait 

*&' document member or the sanr^e patent family 


Date of the actual completion of the international search 


Dale of maiDng of the inlemationai search report 


15 October 2003 


28/10/2003 




Name and maiflng address of the ISA 

European Patent Office. P.B. 5818 Patent taan 2 
NL-2280HVRqswiik 
TeL (-^1-70)340-2040, Tx. 31 651 epo nl. 
Fax: (-^31-70) 340-3016 


Authorized officer 

Stellmach, J 



FofTnPCT/lSV210() 



sheet) (July 1992) 



INTERrflmONAL SEARCH REPORT 



Intentional Application No 

P^EP 03/01939 



C.(Contlrtuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, wUh indication.wt^re appropriate, of the relevant passages 



Retevani to claim No. 



EP 0 836 238 A (FUJI PHOTO FILM CO LTD) 
15 April 1998 (1998-04-15) 

* see p. 5, line 56/57, claim 15 * 
the whole document 

JP 07 288127 A (FUJI PHOTO FILM CO LTD) 
31 October 1995 (1995-10-31) 
the whole document 

WO 97 49136 A. .(.WESJAIM J.ECHNQLOGIES INC) 
24 December 1997 (1997-12-24) 
cited In the application 

* see claims * 
the whole document 

CHO J ET AL: "IMPROVEMENT OF STRUCTURAL 
STABILITY OF LIMN204 CATHODE MATERIAL ON 
55 DEG C CYCLING BY SOL-GEL COATING OF 
LIC002" 

ELECTROCHEMICAL AND SOLID-STATE LETTERS, 
IEEE SERVICE CENTER, PISCATAWAY, NJ. US. 
vol. 2, no. 12, 1999, pages 607-609, 
XP009018016 
ISSN: 1099-0062 

* see p. 607, abstract * 
the whole document 

CHO J ET AL: "ENHANCEMENT OF THERMAL 
STABILITY OF LIC002 BY LIMN204 COATING" 
ELECTROCHEMICAL AND SOLID-STATE LETTERS, 
IEEE SERVICE CENTER, PISCATAWAY, NJ, US, 
vol. 2, no. 6, June 1999 (1999-06), pages 
253-255, XP000864960 
ISSN: 1099-0062 
the whole document 



1-13 



1-13 



1-13 



1-13 



1-13 



Form PCT/lSA/2tO (continualion ot seoond stieet) (July 1892) 



iNTERNffnONAL SEARCH REPORT 

^^iformatlon en patent family members 


litt^Mflonal Apirileatlon No 

PWfEP 03/01939 


Patent docionent 
cited in search report 


Publication 
date 


Patent family 
niember(s) 


Publication 
date 



JP 


08250120 


A 


27- 


-09- 


■1996 


NONE 






EP 


1136446 


A 

A 




.no- 




UL 


lUulHooH Ml 


97-09—7001 














Dl\ 


UlUlUcO n 


n<;-ii— 9001 
















£.^H£.\J/ 1 Ml 


94-00—9001 
















I'^IQOnC A 
Uiy^UD M 


oi-i 0—9001 














EP 


1136446 A2 


26-09-2001 














OP 


2001313034 A 


09-11-2001 














uo 






EP„ 0865091 


A. 


16- 


-09- 


•1998 


DE 


19709783 AI ... 


17-09-1998 














CA 


2231482 AI 


10-09-1998 
















117/«>U1 M 


1 (1—1 QQft 














tr 


UoD3U7l M£ 


HQ— IQQft 
lO I77O 














IP 


in^KKftRH A 
lU^OOoOU M 


^s;— HQ— 1 QOfi 














HQ 


OlUOHlu M 


13 UO cUUU 


US 


5139901 


A 


18- 


■08- 


•1992 


JP 


2101296 C 


22-10-1996 














JP 


3165463 A 


17-07-1991 














JP 


8017094 B 


21-02-1996 


EP 


0836238 


A 


15- 


-04- 


4998 


AU 


6242496 A 


30-01-1997 














EP 


0836238 AI 


15-04-1998 














US 


2002114993 AI 


22-08-2002 














US 


6365299 Bl 


02-04-2002 














WO 


9701870 AI 


16-01-1997 



JP 07288127 



31-10-1995 NONE 



WO 9749136 



24-12-1997 



AU 2947597 A 

CA 2257985 AI 

WO 9749136 AI 

EP 0907975 AI 

JP 2000515300 T 

KR 2000016626 A 

TW 420887 B 

ZA 9705156 A 



07-01-1998 
24-12-1997 

24- 12-1997 
14-04-1999 

14- 11-2000 

25- 03-2000 
01-02-2001 

15- 12-1997 



Fofm PCTnSA/210 (patent famiV annex) (July 1992) 



